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Two general types of maps are prepared by the Aerial Photograph 
Laboratory of the Joint Highway Research Project at Purdue Univer­
sity, through the techniques of interpretation of aerial photographs. 
These maps are: (1) the drainage map, and (2) the engineering soils 
map.
It has been found that the mechanics of preparing both types of 
maps from aerial photographs consists of three basic steps, which may 
be summarized as follows:
(1) Preparation of a base map.
(2) Marking of pertinent information on the aerial photographs.
(3) Transferring the data from the photographs to the prepared 
base map.
The preparation of the base map (Step 1) and the transferring of data 
from the photographs to the base map (Step 3) are essentially the same 
for both types of maps. The base maps for these two types of maps 
are prepared from corrected general highway and transportation 
maps of the various counties and are on a scale of one inch equals one 
mile. A classroom reflectoscope is used to transfer all types of informa­
tion from the aerial photographs to the base map.
The difference in the preparation of the drainage map and the 
engineering soils map lies not only in the type of information marked 
on the aerial photographs (Step 2) but also in the techniques involved. 
While it was found that drainage maps could be produced by under­
graduate laboratory assistants, when adequate supervision was provided, 
this was not true in the preparation of engineering soils maps. One of 
the aims of the Joint Highway Research Project has been to provide 
facilities for the specialized training of students on the graduate level, 
and this seemed to be the answer to the problem of securing properly-
103
104
Figure 1. An engineering soils base map of Harrison County, Indiana. The major 
streams are depicted on the engineering soils base map but are not included on the
drainage base map.
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trained airphoto observers to prepare engineering soils maps. It was 
decided to permit interested graduate students to acquire the necessary 
background in airphoto interpretation, geology, pedology, and related 
sciences, and to select and prepare an engineering soils map of a portion 
of the state of Indiana as a part of the thesis requirements for the de­
gree of Master of Science in Civil Engineering. This method accom­
plishes two important objectives: students are trained on a graduate level 
in a specialized field, and the State Highway Commission is provided 
with a series of valuable engineering soils maps.
PROCEDURES FOR M APPING ENGINEERING SOILS 
FROM  AERIAL PHOTOGRAPHS
M a p p in g  o n  a C o u n t y  B asis
The general procedure in preparing engineering soils maps from 
airphotos consists of the following: (1) preparation of the base map 
(see Figure 1); (2) marking soil boundaries and pertinent informa­
tion of the aerial photographs (see Figure 2) ; (3) transferring, by 
means of a classroom reflectoscope, the data on the photographs to the 
base map (see Figure 3). It should be realized that Steps 1 and 3 are 
mechanical ones and that the body of the work involved lies in Step 2, 
that is, marking soil boundaries and pertinent information of the air- 
photos. The ability to delimit soil areas and accurately predict soil 
textures requires several months of training and preparation. In fact, 
the accuracy of the engineering soils map is dependent primarily upon 
the training and experience of the airphoto interpreter.
The first engineering soils maps prepared from aerial photographs 
as a part of the state soils-mapping program were constructed on a 
county basis. These county maps were on a scale of one inch equals one 
mile. When corrected, the general highway and transportation maps 
of the various counties were considered to be the most suitable for use 
as base maps.
Because the airphoto interpreter was concerned with only one county 
in the early soils-mapping program, he was able to mark considerable 
detailed information on the airphotos, and several major soil boundaries 
might be included in one county as well as many minor or secondary 
boundaries. For example, in Rush County (see Figure 4) the following 
major soils areas were marked: (1) water-deposited Wisconsin Drift 
soils, (2) ice-deposited Wisconsin Drift soils, and (3) Illinoian Drift 
soils. These major soil areas were further divided into various land-form 



























































eskers, various moraines, till plains, etc. A similar procedure was fol­
lowed in the preparation of the engineering soils maps of Henry County, 
Parke County, Montgomery County, and Fountain County.
M a p p in g  o n  a Soil-P a r e n t -M aterial  B asis
The method of producing the early engineering soils maps on a 
county basis proved to be a slow one, principally because of the amount 
of time required to train an airphoto interpreter before he was able to 
prepare an engineering soils map and then confining him to the semi- 
detailed mapping of only one county. In the interest of expediting the 
program, it was decided to suggest to future graduate students that 
they choose one soil-parent-material area and prepare an engineering
Figure 3. The transfer machine used to transfer information from the airphotos 
to the base map. The classroom delineascope (in the lower left corner) 
projects a reduced image of the airphoto onto a glass plate. This reduced 







































































F igure 5. An engineering soils map of the limestone soils of Floyd County, Indiana. 
This map is a part of a soil-parent-material project.
soils map of that area, disregarding the number of counties involved. 
This procedure was adopted, and four projects of this type have been 
completed. The soil-parent-materials involved in each project were:
(1) a northwestern Indiana moraine, lacustrine, and sand-dune area;
(2) sandstone-shale materials in southeastern Indiana; (3) limestone 
soils of south-central Indiana; and (4) Illinoian Drift soils of south­
eastern Indiana. These four projects resulted in engineering soils ma{Ts 
of five complete counties and portions of 24 additional counties. When 
one county contains two or more soil-parent areas, sepia line cloth re­
productions or intermediates are made of the original base map to avoid
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unnecessary drafting. The base-map reproductions are used by each 
interpreter to map one soil-parent-material area. The original cloth 
base map of the county is referred to as the “master” map for that 
county. As soon as portions of that county are mapped, the information 
obtained by each interpreter or mapper is transferred from his sepia 
line map to the original “master” map. For example, Floyd County, 
for which maps have been prepared, contains three soil-parent materials: 
limestone soils, sandstone-shale soils, and Illinoian Drift soils. There are 
on file at the Joint Highway Research Project three maps which show 
individually each of these three soil-parent areas and one map—the 
master map—which shows all three soil-parent areas. (See Figures 5, 
6, 7, and 8.)
One of the major problems resulting from mapping on a soil-parent- 
material basis is that of exact location of common boundaries. In most 
cases, there is a certain amount of overlapping of materials: for example, 
there is a zone between deep Illinoian Drift soils and residual limestone 
soils in southern Indiana which is a transition zone containing shallow 
drift soils overlying residual limestone soils and bed rock. The exact 
location of the transition zone boundaries is not accompanied by a sharp 
contrast in airphoto patterns or by definite topographical distinctions; 
therefore, the accuracy of location of the boundary is dependent upon 
the training and experience of the airphoto interpreter. In such cases, 
field investigations by the interpreters of the two materials concerned 
have also proved valuable in establishing the exact location of the 
transition-zone boundaries.
M a p p in g  o n  a L ocal-A rea  B asis
A third procedure for mapping engineering soils has been adopted 
for special areas involving one particular job where detailed informa­
tion is required. This type of mapping may be the most suitable where 
an engineering soils map is desired to facilitate highway location or 
relocation or perhaps for airfield-site selection. In the former case, the 
area involved would include possibly a strip extending a short distance 
on both sides of the project and including the length of the entire 
project. The type of map desired would contain all the soil details that 
could be mapped from airphotos. This would include the delimitation 
of the following: (1) soil-parent-material areas; (2) all landforms 
within the soil-parent-material areas; and (3) local soil variations 
within each landform.
I l l
F igure 6. An engineering soils map of the sandstone-shale soils of Floyd County. This 
map is a part of another soil-parent-material project.
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Figure 7. An engineering soils map of the Illinoian Drift soils of Floyd County. Three 
different interpreters prepared the maps shown in Figures 5, 6, and 7. Sepia line 
reproductions of the original base map were used by these interpreters to avoid un­
necessary drafting of the base map.
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I N G T 0 N C O .
F igure 8. The completed “master map” of Floyd County. The original cloth base map 
was used for the consolidation of the data shown in Figures 5, 6, and 7.
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In the preparation of a map of this type, political boundaries and 
delimitation of complete soil areas are of little consequence where they 
do not concern the particular project at hand.
A strip map of this type may be seen in Figure 9. This map shows 
a proposed relocation of U. S. Highway No. 40 between the Wabash 
River and the Indiana-Illinois state line. This particular map outlines 
eight significantly different engineering soil textures and profiles. In 
addition, suggested soil-sampling locations have been marked on the 
map. This procedure can save numberless man-hours which might 
otherwise be spent in soil-sampling operations, handling, storing, and 
testing of unnecessary samples.
A portion of the photographs used in actually mapping the area are 
shown in Figure 10.
When the strip map is used in conjunction with an engineering soils 
map of the entire area (such as the soil-parent-materials map), possible 
sources of granular materials and crushed rock for use in base courses and 
as aggregates can be located quickly and accurately.
Strip mapping of local areas is not a part of the current program 
at the Joint Highway Research Project. Strip maps are prepared, how­
ever, when special requests are made.
STATUS OF INDIANA SOILS-MAPPING PROGRAM
Semi-detail maps of five counties were completed between January, 
1946, and January, 1948. (See Figure 11.) These maps were prepared 
on the previously described “county basis” and include Parke County, 
Montgomery County, Fountain County, Henry County, and Rush 
County.
Between September, 1947, and September, 1948, four soil-parent- 
material areas were completely mapped from airphotos. These projects 
included the mapping of five complete counties and, in addition, con­
siderable portions of eighteen other counties.
At the present time, three additional soil-parent-material areas are 
being mapped. These projects will include the following: (1) the com­
pletion of six partially mapped counties; (2) the complete mapping of 
six additional counties; (3) and the mapping of large areas in each of 
nine more counties.
When these projects have been completed, engineering soils maps 
will be available for slightly more than half the state of Indiana* This..,
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however, does not accurately portray the status of the engineering soils- 
mapping program. It is felt that the remaining portions of Indiana to 
be mapped contain less complex soil conditions with correspondingly 
less complicated airphoto patterns. As a result, the mapping of these 
areas should be more easily accomplished.
Because considerable progress had been made in the engineering 
soils-mapping program, it was recently decided to attempt the con­
solidation of completed projects in the form of a state engineering soils 
map.
The procedure adopted in the preparation of the state map is as 
follows:
(1) Photographing of county soils maps.
(2) Making a photographic print of the county map at a reduced 
scale. The scale reduction is from 1 inch — 1 mile to Y/ \  inch 
=  1 mile.
(3) Tracing of the photograph directly onto a previously prepared 
base map.
Upon the completion of the soils-mapping program and the state 
map, it is anticipated that a comprehensive report will be prepared to 
accompany the map. The report will be concerned chiefly with airphoto 
patterns, engineering properties, and associated problems of major soils 
areas as depicted on the engineering soils map.
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F igure 11. T he status of the Engineering Soils Mapping Program as of April,
1949.
